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IHTROUUCTIOJf 

At  tho  request  of  tha  Bureau  of  Ships  (P.eai*  Adbolral  L.  V.  flonsinger'e 
letter  to  CoaBKoii.lisg  Officer  and  Dlrsctor  SEX  of  7 Januajy  1958)  a group 
of  BCientlsts  from  SEL  vlalted  the  J&gOBtron  CoiTioratioa  of  America,  San 
Diego,  to  dlBcuae  items  vhlch  Mp„  Alfred  Vang,  of  that  corporation,  had 
proposed  for  coaeldoration  posslbls  adoption  by  the  U.  S.  OoTermnent. 
After  Initial  discussions,  and  since  data  sheetc.  were  not  available  from 
the  Magnatrcn  Corporation,  it  vas  decided  to  attempt  measurement  of  the 
charaoteristloB  of  special  purpose  mercury  vapor  sx^ltchlog  tubes.  These 
« tubes  are  essentially  i^ltrims  ulth  two  mercury  pools  for  electrodes. 

They  are  closely  eissociated  with  the  Itegna-Quanta  converter,  a device 
which  is  prominent  in  many  of  Mr.  Vang'^s  proposals.  Among  other  possl- 
bllitlsB,  it  was  thought  that  the  special  purpose  switching  tube  mlfi^kit 
have  application  in  Lorad  developments. 

Data  vem  obtained  on  the  tubes,  including  photographs  of  cathode 
ray  oscillograph  traces  of  the  switching  pulses.  This  memorandum  is  a 
prelicinaxy  presentation  of  the  data  obtained,  and  Includes  a brief 
description  of  the  switching  tubs  itself. 

The  tubes  observed  are  of  sn  experimantel  type  manufactured  by  the 
E3ntr(»i  Tube  Corporation.  Mr.  Vang  is  owner  of  this  Corporation  and  plans 
to  produce  a similar  tube  under  the  designation  of  TOIOffilTSOlf.  The  pro- 
duction tube  is  supposed  to  have  characteristics  similar  to  the  experi- 
mental type,  however,  it  will  have  a metal  envelope  instead  of  the  glass 
found  in  the  experimental  type. 

Power  for  the  tests  was  obtained  from  a 550  volt,  5000  an^ere  direct 
current  source  which  is  integral  with  the  Magna tr on  opeipating  setup  for 
welding  cans. 
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Jaa  Maroiuor  Vapor  S^jjtoh  Tuo»; 

A clote-up  viev  of  the  Bwltcb  tub©  Is  aho’.Ti  In  figure  1.  Figure  2 ie 
' & Ttew  of  the  tubo  at  tiiae  of  f Iriago  This  txibs  ie  Exadlar  in  a nuabor  of 

reepeots  to  existing  ignltrouB,  having  no  fllajaeat,  nor  cor.T«Btional  eleotrodaa. 
The  eleotrolea  at  each  end  ooneiet  of  insrcur/  pools  which  are  water  cooled.  A 
triggering  pulse  of  approrlEatoly  5000  volts  potential  la  supplied  from  an 
ignitian  coil  to  a separate  triggering  electrode  or  elenent.  The  triggering 
pulses  are  prograHEied  at  low  voltage  hy  ciroultry  in  the  Msgoa  Quanta  Converter. 

Observed  perfomence  in  a high  speed  welding  application. 

» 

The  tubes  observed  were  of  an  experiiuental  type  and  used  in  a welding 
application  at  the  Magnatron  Plant.  Figures  3 acd  4 show  the  front  and  rear 
• view  of  the  Msigna  Qneuata  Converter.  This  device  supplies  direct  current 

pulses  to  a laxge  welding  trsnafomer  shown  in  figure  5>  repetition 

rate,  pulse  length,  and  amount  of  energy  are  all  contx^llable  from  the  Magna 
Quanta  converter.  Most  of  the  measuremants  were  made  with  the  repetition 
rates  of  30  to  120  pulses  per  second,  which  are  those  used  in  the  welding 
application. 

It  is  undei'stood  that  this  coafiguratlcn  of  tho  Magna  Quanta  Converter 
contains  six  of  the  switching  tubes,  two  of  which  operate  in  push  pull  to 
perform  the  wor’s  function.  Toe  resalning  four  serve  to  control  the  timing, 
and  to  extinguish  ("Blow-out")  the  working  pair  of  tubes.  A couplets  oircoit 
was  not  made  available  at  the  time  of  these  observations. 

Voltages  and  Current. 

The  switching  tube  was  observed  to  (^szate  very  satisfactorily  at 
potentials  of  200  ' o 550  volts  d.o.  Currents  up  to  and  including  200 
amporoB  were  observed,  with  pulse  duration  of  the  order  of  5 mllllseoaDds. 

Switching  Ratee 

The  maxiaum  switch  rate  observed  was  900  pulses  per  sec^jod.  As  mentioned 
earlier,  most  of  the  observations  were  mads  using  ewltchlog  rates  of  30  to 
120  pulMS  per  secimd,  as  those  rates  were  being  used,  for  the  welding  appll- 
oatloas.  However,  rates  as  high  as  900  pps  were  observed  in  separate  test. 

From  what  ooold  be  determined.,  the  tube  was  not  limited  to  this  rate,  but 
transformers  and  other  coaponente  in  the  triggering  clrcuitn  had  been  de* 
algned  for  the  low  .rates  and  would  not  trigger  the  switch  tubes  above  900  pps. 

Mr.  Jack  Van  Sijnsbergen,  General  Manager  of  the  fbgnatron  Panel  Company, 

^ Ltd.,  Vancouver,  B.C.,  was  present  during  the  tests  and  claims  that  they  have 

a similar  equipment  which  is  capable  of  switching  to  ?000  pulses  per  second. 

* Po~lgolg*tlon.  or  Extinguishing  time  of  the  switch  tube 

Under  the  teat  ccxxiiticsis,  the  idealized  or  mlniwaa  ext' nguishing  time 
for  the  tube  could  not  be  determined.  However,  it  appears  '^o  be  closely  re- 
lated with  the  "blow-out”  circuitry  of  t^e  Magna  Quanta  Comerter.  Mr.  Van 
Si^sbergen,  olaimed  that  the  deiooizaticn  time  was  less  tiKn  25  mlorosaconds. 
The  'scope  photos  of  these  tests  show  the  extinguiehlng  time  to  be  of  tito 
order  of  250  aiorosMoods. 
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Loetd»  tts«d  In  the  tasta 

Apart  froffi  tho  valdlog  appliaation,  t^st  loads  used  in  the  obearvatiooB 
oonslstad  of  heavy  oopper  straps  ccxmssted  (ii<raotly  across  the  eecoodasry 
winding  of  the  welding  transfoziser.  Two  such  loads  were  used;  vhloh,  external 
to  the  transforiMr  hut  Including  contact  realstanoe,  nsasured  approzloately 

0. 000.  (^wa,  and  0.001  ohoe  respeotlToly.  The  welding  tracsfomer  (fig.  ?) 
bad  a turn  ratio  of  7^/1.  The  eacondaxy  was  wound  with  2 turns  of  heavy 
oopper  has.  Pulses  of  seocndery  current  in  excess  of  10,000  eoperes  were 
observed.  Measureaieats  were  also  obtained  with  9 and  10  ohms  resistive 
loade  in  series  with  the  switch  tube,  (no  tronsfomer  used) 

Conolusiooet 

1.  The  experlasntal,  mercury  vapor  switch  tube  can  readily  handle  pnlse 
oorrents  of  200  aa^eres. 

; 

\ , 

2.  It  appears  that  this  tube  can  operate  at  owitohlng  rates  con^atlble  with  I 

these  in  use  in  the  Lorad  program,  since  switching  rates  of  900  or  more  pulses 

per  second  can  be  obtained  provided  proper  triggering  end  "blow  out”  circuits 
are  ei^loyed. 

3.  Since  the  tube  has  no  filament  nor  grid,  Its  useful  life  should  be  longer 
than  a conventional  thyratron,  but  sitallar  to  an  Ignltron. 

h.  The  experimental  version  worka  well  at  potentials  and  currents  available 
from  a eutoarlne  battery  bank. 

Bee oanendat Ions ; 

1.  Obtain  data  or  make  similar  observations  of  the  production  "Trignltrcn''a 

2.  Test  tho  Trlgnltron  for  switching  at  Lorad  fkeQuencies. 

3.  Test  the  Trlgnltron  using  repetition  rates  of  60  pulses  per  second,  and 
ooid>inatlons  which  say  he  attractive  in  oomrertlng  O.C.  for  A.C.  power  dlstrl* 
butlon.  A suitable  oomblnatlon  may  possibly  bs  found  which  will  result  in  a 
ocnsldexvible  saving  of  space  as  oentrasted  to  conventional  methods. 


FIGURE  2 SWITCH  TUBE  IN  FIRING 


CONDITION 


figure  I MERCURY  SWITCH 


TYPICAL  TEST  ARRANGEMENT 
USING  TRANSFORMER 


TYPICAL  TEST  ARRANGEMENT 
NOT  USING  TRANSFORMER 
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